We report neutron diffraction experiments performed in the tetragonal antiferromagnetic heavy fermion system CeRhIn5−xSnx in its (x, T ) phase diagram up to the vicinity of the critical concentration xc ≈ 0.40, where long range magnetic order is suppressed. The propagation vector of the magnetic structure is found to be kIC=(1/2, 1/2, k l ) with k l increasing from k l =0.298 to k l =0.410 when x increases from x=0 to x=0. 26 . Surprisingly, for x=0.30, the order has changed drastically and a commensurate antiferromagnetism with kC=(1/2, 1/2, 0) is found. This concentration is located in the proximity of the quantum critical point where superconductivity is expected.
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The interplay between magnetism and superconductivity is one of the most studied topics in the physics of strongly correlated electron systems. The occurrence of competing or coexisting antiferromagnetic and superconducting ground states is common to many systems: high-T c cuprates, new iron-based superconductors and heavy fermion (HF) compounds [1] . In this context, the family of HF compounds CeMIn 5 (M= Co, Rh, Ir), the so-called 1-1-5 compounds, is a fabulous playground since the chemical substitution, the application of pressure or magnetic field lead to the possibility to tune the Néel temperature T N and the superconducting transition temperature T c to different levels with either T N ≥ T c or T N ≤ T c [2, 3] . The parent compound CeRhIn 5 crystallizes in the tetragonal space group P4/mmm. It orders magnetically in an incommensurate helicoidal structure below 3.8 K at ambient pressure. Pressure induced superconductivity occurs above 1 GPa and at around 2 GPa, the Néel temperature equals the superconducting transition temperature. At higher pressure antiferromagnetism is superseded by a pure superconducting state. However a magnetic field, applied in the basal plane of the the tetragonal structure, inside this superconducting phase, restores an antiferromagnetic order. This phase exists even far above the superconducting upper critical field H c2 [4, 5] . Such a field induced antiferromagnetism bears similarity to the one observed in CeCoIn 5 out of the purely d-wave superconducting state, although in this latter case, the magnetic order disappears at H c2 [6] .
Microscopic informations on the magnetic structures are essential in order to grasp the different ingredients at play. In CeRhIn 5 , this is provided essentially by NQR [7] since the triple conditions of high magnetic field, high * Present Address : Laboratoire Matériaux et Phénomènes Quantiques, UMR 7162 CNRS, Université Paris Diderot, 75205 Paris, France.
pressure and low temperature preclude to perform neutron diffraction experiments, which were carried out either under pressure [8, 9] or under magnetic field [10] . Another possible route is to substitute Sn for In, which acts as a positive pressure in the the phase diagram. This substitution corresponds to electron doping. In CeRhIn 5−x Sn x , a quantum critical point occurs for x c ≈ 0.40 [11] [12] [13] and pressure induced superconductivity is reported in CeRhIn 4.84 Sn 0.16 above 0.8 GPa with however a reduced maximum value of T c [14] . In the present work, we determine the evolution of the magnetic structure as a function of x in CeRhIn 5−x Sn x .
Single crystals of CeRhIn 5−x Sn x were grown by the self flux method [15] starting with a ratio Ce : Rh : In : Sn = 1 : 1 : 20 : y. In Ref. [11] , a linear relationship between the actual Sn concentration, x, in the crystal and the starting Sn ratio y in the flux has been found with x=0.4y. The same relation in the determination of the actual concentration is taken throughout this article since bulk measurements performed on samples of the same batch of the one for the neutron diffraction experiments, which preliminary report can be found in Ref. [16] , indicate consistent values of T N with the study of Bauer et al. [11] . Rectangular-shaped samples were cut for neutron scattering experiment for x=0.10, 0.16, 0.20, 0.26 and 0.30 with dimensions given in Table I .
The measurements were performed on the two- Table I ). The [1, -1, 0] direction was set as the vertical axis. For each sample, crystal and magnetic structures were refined and details of the method are given in a previous study performed on CeRhIn 5 [10] . The additional parameters compared to CeRhIn 5 are the occupations of the two inequivalent In sites by Sn substituent (In(1) in the Ce-plane and In(2) in between these planes). A previous crystallographic study performed using a neutron four circle diffractrometer on x=0.16 suggests that Sn preferentially occupies the In(1) site (66 %) compared to the In(2) site (34 %) [16] . Similar conclusion is drawn from the NQR results obtained for x=0.044 [17] . In the present study, it is not possible to discuss this point. However this does not affect the results on the magnetic structure determination.
For each concentration, the search for the magnetic propagation vector was made by doing wide scans along Q=(1/2, 1/2, l). In this paper, the scattering vector, Q, is written as Q=τ +q where τ is a Brillouin zone center and q=(h, k, l). All coordinates are expressed in reciprocal lattice units (r.l.u.). All the raw data shown in the figures of the paper were collected in the first Brillouin zone where Q=q. Representative Q-scans measured for x=0.16 along [0,0,1] and [1,1,0] directions at T =0.4 K are shown in Figure 1 . Figure 2 shows similar scans performed along Q=(1/2, 1/2, l) with normalized intensities for x=0.10, 0.26 and 0.30 for temperatures below and above the respective T N of each sample. These data show the smooth evolution of the c-axis component of the propagation vector between x=0.10 and x=0.26. For x=0.30, the magnetic peak position becomes commensurate with a zero c-axis component. It was also checked for each x, that a unique propagation vector exists. This is shown in Fig. 2 signal is evidenced (full circles) and for x=0.30 where no incommensurate signal exists (full square). The main result of this paper is the evidence for a switching of incommensurate magnetic order with k IC =(1/2, 1/2, k l ) (0.298 ≤ k l ≤ 0.410) to commensurate magnetic order with k C =(1/2, 1/2, 0) (so-called C-type magnetic structure) in CeRhIn 5−x Sn x above x=0. 26 . Figure 3 shows the temperature dependence of a Qscan performed along [0,0,1] for x=0.20. The c-axis value of the propagation vector, k l , does not change significantly with temperature although we cannot exclude a small shift to a lower value in the vicinity of T N . The temperature dependence of the order parameter (proportional to the square root of the background subtracted neutron intensity, I) was therefore measured on the maximum of the Bragg peak position for each concentration. Normalized intensities (I/I 0 ) are shown in Figure 4 . The Néel temperature given in Table II is tion or it could be an artifact of this phenomenological method used to determine the Néel temperature. The T N values obtained are compatible with the one reported by bulk measurements, having in mind that the determinations from specific heat and resistive anomalies show also some differences among themselves [11] [12] [13] [14] .
Similarly to CeRhIn 5 [10] , the magnetic moment was calculated assuming an helicoidal structure up to x=0.26. For x=0.30, the commensurate propagation vector implies a collinear structure. The ordered moments are assumed to be in the basal plane of the tetragonal structure as for the pure compound [10] . Consequently for x=0.30, two magnetic domains corresponding to two orthogonal directions of magnetic moments are considered (an equal domain population is assumed). The values of the propagation vector, k, the Néel temperature, T N , and the ordered moment, M 0 , are summarized in Table  II and in Figure 5 . The variation of the Néel temperature with x is smooth and agrees with bulk measurements. The magnetic moment evolves only slightly up to x=0.20 and then decreases significantly. The c-axis component of the propagation vector increases linearly with x up to x=0.26, following k l (x)=0.295(4)+0.44(2)×x. For x=0.30, the propagation vector has switched to k C =(1/2, 1/2, 0). The lines drawn for T N (x) and M 0 (x) would suggest a critical concentration near 0.35. This is in agreement with the reported value for x c that lies between 0.35 [11] and 0.40 [13] depending if an upturn of T N (x) around x c is considered or not.
The main result of this study is the abrupt change of the propagation vector from incommensurate to commensurate in CeRhIn 5−x Sn x in the vicinity of its magnetic quantum critical point where superconductivity is expected to occur. It is to be specified that, up to now, firmly established bulk superconductivity superconductivity is never reported at zero pressure for any given x but on applying 0.8 GPa starting from x=0.16 [14] or 0.6 GPa starting from x=0.20 [18] . These results suggest that further studies may evidence superconductivity at zero pressure in CeRhIn 5−x Sn x at higher x near x c . On the other hand, when x increases, disorder increases and this may be detrimental to superconductivity. Having this in mind, one must nonetheless notice that similar changes of magnetic structure are already reported for several 1-1-5 related compounds for which superconductivity is firmly established.
A trend in the generic quantum critical (x, P , T ) phase diagram of CeRhIn 5 related compounds is indeed the change from incommensurate to commensurate ordering associated with the appearance of superconductivity. This is observed for Ir and Co doped CeRhIn 5 for which ordering with k G =(1/2, 1/2, 1/2) (G-type magnetic ordering) is reported either coexisting with or superseding the incommensurate ordering [19] [20] [21] [22] . As concern CeRhIn 5 under pressure, NQR strongly suggests the same G-type commensurate ordering above 1.7 GPa [7] . This is not confirmed by neutron scattering experiments that were performed up to this pressure. Nonetheless, a switching from k l ≈ 0.30 to k l ≈ 0.40 is found at lower pressure in relation with superconductivity [8, 9] .
All these data suggest that commensurate antiferromagnetism with k G =(1/2, 1/2, 1/2) is favorable for the formation of superconductivity in the quantum critical phase diagram of CeRhIn 5 related systems. Strikingly, we also observe here a commensurate ordering in CeRhIn 5−x Sn x in the vicinity of x c but with k C =(1/2, 1/2, 0) instead of k G that would have been expected. This unachieved expectation was not only built upon the aforementioned literature but also upon the puzzling fact that the extrapolation of k l (x) to k l =1/2 occurs for x ≈ x c . In addition, to our knowledge, a C-type magnetic ordering was never reported sofar for rare-earth based 1-1-5 systems. This propagation vetor is nonetheless the one of the magnetic order of the actinide based compound NpFeGa 5 [23] and of several rare-earth based compounds related to the 1-1-5 ones by different sequences of atomic stacking [24] .
As often pointed out, the Fermi surface topology is likely to play a key role for the determination of the magnetic ordering wavevector. This is specifically demonstrated for CeRhIn 5 by an ab initio calculation performed at P =0 that evidences a nesting of the Fermi surface for k l =0.375, which is very close to the experimental value for the magnetic ordering wavevector k IC [25] . dHvA experiments are very powerful to track the modification of the Fermi surface as a function of P or x. A change of Fermi surface from localized character to itinerant character occurs under pressure in CeRhIn 5 at around 2.3 GPa where the superconducting transition temperature is maximum [26] . In a different way, Fermi surface reconstruction is also reported for Co substituted CeRhIn 5 when the magnetic structure switches from incommensurate to commensurate antiferromagnetism and when superconductivity occurs [27] . We can speculate that an abrupt modification of the Fermi surface occurs in CeRhIn 5−x Sn x between x=0.26 and x=0.30 and this drives the switching of the propagation vector.
The systems reviewed above realize a case where T N is higher than T c and incommensurate magnetic ordering with k IC =(1/2, 1/2, k l ) seems to be detrimental to superconductivity. The opposite situation (T N ≤ T c ) is also of great interest although experimental realization are scarce. Recently we have shown that in Ce 0.95 Nd 0.05 CoIn 5 , magnetic ordering with the incommensurate propagation vector k Q =(0.45, 0.45, 0.5) occurs [28] . This is the same propagation vector as the one of the field induced antiferromagnetic phase of CeCoIn 5 starting from the pure d-wave superconducting state. Here again Fermi surface topology is believed to play a key role. Since in both cases magnetic ordering occurs when superconductivity is established, it was suggested that d-wave superconductivity with nodes in the nesting area favors such an incommensurate order with in-plane incommensurability.
Altogether these results suggest the possibility of collaborative effects between magnetism and superconductivity in the family of 1-1-5 compounds in relation with fine details of the Fermi surface. While the involved mechanisms are not necessarily the same for all these systems, magnetism and superconductivity can either compete or collaborate in 1-1-5 systems. These two opposite situations are likely to originate from the position of the nesting vector on the Fermi surface with respect to the superconducting order parameter nodes position.
In summary, we evidence a switching of magnetic propagation vector from incommensurate with k IC =(1/2, 1/2, k l ) to commensurate with k C =(1/2, 1/2, 0) in CeRhIn 5−x Sn x in the proximity of its quantum critical point. Taking with caution the P -x analogy, this would correspond to a region of the phase diagram where superconductivity arises.
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